I. INTRODUCTION
Yang (1950) first pointed out that the azimuthal orientation of the plane of the pair-produced electron and positron could be used to determine linear polarization of gamma rays. Maximon and Olsen (1962) have calculated the azimuthal dependence of the pair production cross section which may be expressed as
where ¢ is the angle between the electron-positron plane and the gamma ray polarization. P is the fractional linear polarization, and R _ 0.1 is the strength of the quadrupole asymmetry of the pair production process. Kelner et al. (1975) The dotted line in figure 2 shows the distribution which results when the multiple Coulomb scattering in the tantalum foils is included, and the lateral uncertainty is included. The excess along the X and Y axes (0°, 90°, 180°) is due to the lateral position uncertainty. If the plane of the pair is close to being along an axis, it is possible that the lateral uncertainty will cause it to be found exactly along the axis. The polarization dependence is preserved to a small degree. The asymmetry ratio is z = 1.037 + 0.008. This is a 5a significance detection for 100% polarization of 3.5)<105 events knowing the direction of polarization. The polarization asymmetry after multiple Coulomb scattering can be related to the the asymmetry ratio: figure 3 for the most probable opening angle (II =0.042 radians). Because there is substantial cross section at large opening angles, it is understandable that the integral of the effect of multiple Coulomb scattering and lateral position uncertainty over the cross section yields a smaller ff than the'crude estimate of equation (2) which assumes the most probable opening angle. Kotov (1988) suggested that the sensitivity to polarization may be enhanced by selecting events for which both the electron and positron energies exceed 20% of the gamma ray energy. A minor change to program I produced this selection criterion. In practice, the selection criterion could not be so well implemented because of limited energy resolution of the electron and positron through scattering.
IV. A Study of the Effect on Sensitivity of Selection Criteria
With Ee± > 0.2E._, the asymmetry ratio with no multiple Coulomb scattering and no lateral position uncertainty is z = 1.33, an improvement of 19% in R. With multiple Coulomb scattering and lateral position uncertainty, the Monte Carlo study of 250 kiloevents with 100% polarization yields z = 1.049 -t-0.010, an improvement of 33% in R r. The fact that R _ increases more than R is probably due to a mitigation of the effect of multiple Coulomb scattering, although the lack of statistical significance prevents a definitive conclusion. From Rossi's (1952, eq. 2.19.15 ) approximation for the total pail" production cross section in the limit of complete screening, the number of events would decrease 28% by changing from E_ > 0.1E.y to Ee± > 0.2E_. Thus, to get the 48 kiloevents needed for 3a significance with the second harmonic test, 67 kiloevents events would be required. This is an improvement (although the statistical significance is not great) over 85 kiloevents, but still EGRET would not have useful polarization sensitivity. Kozlenkov and Mitrofanov (1985) suggested that sensitivity to polarization could be improved by selecting events only if the observed pair-opening angle exceeded a minimum value. Program III was modified to compare the actual opening angle of program I to the opening angle determined by analysis of EGRET Monte Carlo tracks. A scatter plot is show in figure 4 . A weak correlation is noted.
Often events with a small actual opening angle are observed to have a large measured opening angle due to multiple Coulomb scattering. The grouping of events at quantized actual opening angle is due to the scheme used in program I to select from the cross section at 20 discrete values for each of 4 variables.
A Monte Carlo study with 220 kiloevents was done with Ee_ > 0.2E._, and E_=100 MeV. With the criterion _2 > 0.3 radians, 11 kiloevents were accepted. The resultant asymmetry ratio is z = 1.038 + 0.044. With the criterion F/> 0.15 radians, 72 kiloevents were accepted. The resultant asymmetry ratio is z = 1.052 4-0.018. The lack of statistical significance (due to finite computing resources) prevents a quantative assessment. Itowever, it is apparent that this scheme does not offer an improvement in sensitivity sufficient to make polarimetry viable with EGRET.
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V. Calibration Data Analysis
The azimuthal distribution of 3065 of the 4088 good, on-axis, 100 MeV SLAC events is showzi in figure 2 with This effect makes the polarization sensitivity of EGRET even worse than indicated in section II. A similar result was found for the 4543 good events in the on-axis SLAC calibration at 200 MeV. Larger excesses along the axes than at 100 MeV (due to smaller opening angles) are seen. As for 100 MeV, no indication of azimuthal asymmetry due to polarization is seen.
VI. CONCLUSION
A Monte Carlo study shows that the sensitivity of EGRET to polarization peaks around 100 MeV. tIowever, more than l0 s gamma-ray events with 100% polarization would be required for a 3a significance detection --more than available from calibration, and probably more than will result from a single source during flight.
A drift chamber gamma ray telescope under development (ttunter and Cuddapah 1989) will offer better sensitivity to polarization. The lateral position uncertainty will be improved by an order of magnitude.
Also, if pair production occurs in the drift chamber gas (xenon at 2 bar) instead of tantalum foils, the effects of multiple Coulomb scattering will be reduced.
